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President IvoUert L. Slaj»le,
College
Dear Sir:—

I have the honor to make ithe following report of the

South Dakota Agrieultural Experiment Station for
fiscal year ending June 30th, 1912:

the

THE STAFF

With few exceptions the personnel of the Station staff
was the same as for last year. ]Mr. A. N. Hume was se
lected to fill the vacancy as chief of the Agronomy Depart

ment, and Mr. J. C. Hutton was selected for assistant
chief in Agronomy. Mr. C. M. Woodworth, assistant in
Crops; :Mr. Win. White and Mr. AV. R. Tolstrup, assistants
in Dairying, resigned to accept better paying positions.
ORGANIZATION

*

This Station is supported by funds received from

the federal government.

There are iseven departments as

follows:

AgTonomy, Animal Husbandry, Botany, Chemistry,
Dairying, Horticulture, Veterinary.

Experiments are conducted along these lines for the
benefit of the people in the state. They are made as prac
tical as possible, .and from the demand for the results, we
believe the Station is highly appreciated by the farmersi of
South Dakota.

The United States Department of

AgTiculture

co

operated with this Station during the year in growing
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<»raiii.s, sugar beets, and with the sub-station at Ilighniore
along agronomy lines.
At the beginning of the fiscal year the Hatch and
Adam.s funds were apportioned to the different deiiartments, which ineludesi part of the salary of each employee,
as follows:

HATCH FUND

Agronomy
Animal Husbandry
Hotany
(Jliemistry
Dairy llusbaudTy
Executive (including printing)

f 1(500
1805
2000
1330
980
5170

Horticulture

00
00
00
00
00
00

1315 00

Veterinary

800 00

Total

15000 00
ADAMS FUND

Agronomy
(diemistry
Dairy Husnan<lry

3400 00
1700 00
3810 00

Horticulture
Veterinary

5100 00

990 00

Total

15000 00

130000 00

Grand Total
PUBLICATIONS

Seven bulletins were printed during the year as fol
lows :

Hulletin 132.

Effects of Alkali Water on Dairy Pro

ducts.

Bulletin 133.

Alfalfa as a Field Crop in South Da

kota.

Bulletin 134.
kota.

More Winter Dairying in South Da
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Bulletin 135.

Trials with Millets

and

Sorghums

for Grain and Ilaj' in South Dakota.
Bulletin 130. Fattening Bigs.
Bulletin 137. Gorn Silage and Roots for Steers.
Bulletin 138.

Cholera.

SYNOPSIS OF CONTENTS

Bulletin No. 132—Effkcts

of

Alkali

AV.vtek

on

Dairy Products, by the Department of Dairy Husbandry.
Many inquiries were reeeiyed from localities in which
alkali is most preyalent, relatiye to the ett'ects of its use

in connection with the yaried phases of the dairy industry.
Exiierience of certain: dairy farmers indicated

that

the

milk from cows drinking alkali water did not coagulate
normally for cheese making jiurposes when rennet was

added. Others refused to let the cows drink it, fearing
that the cows and the milk might he injured, while other
daiiw faianers thought that washing the butter in alkali
water would alfect the butter.

At the National Creamery

Buttermakers' Conyention held in St. Ihuil in

1907, a

creamery operator from an adjoining state asked the
question, "Is it injurious to wash butter in alkali water?"

In thi-3 large audience conqiosiTl of practii-al and scientific
dairy and creamery men, no one was able to giye a defin
ite answer.

It has been amply demonstrated that stale and putrid
water will impart undesirahle flayor and odors to milk
when drunk by the cow. Some alkali wells contain water

which is not only rich in soluble minerals, but which is al
so hrackidi and almost putrid in taste and smell.

When

such water is drunk by the cow, her milk will not be
clean of flavor and ismell. This undesirable quality of
milk can not be laid to the alkali or minerals in the water,
but rather to the decayed organic matter so common in

alkali water. In the semi-arid regions, especially in the
newly settled localities, shallow wells are common, and
frequently the water from such wells contains too
organic matter.

much
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The conclusions indicate that cows receiving alkali
water did not produce milk containing a greater per cent
nor a greater amount of total minerals than did cows re

ceiving soft water, although each cow receiving

alkali

water consumed about 0.5 of a pound more of soluble
minerals per day then did those fed on soft water.
The milk ash from cows receiving the alkali water
may vary in its percentage composition without affecting
the total per cent of ash. In these experiments the sul
phate and potassium were the two chief ash constituents
that show an increase by feeding alkali water. Consid
ering the large amount of sulphates consumed this in-

creaise is however small, and so far as the investigators
were able to ascertain, this variation in per cent of ash
conistituents was not sufficiently great to affect in any
way the various normal properties of the milk and its pro
ducts, butter and cheese.
The coagubility of milk with rennet was not affected
by feeding alkali water to the cows. On the other hand

the variation in the coagubility of the milk appears to
bear a relation to the per cent of calcium in the milk and
individuality of the cow. The milk low in calcium re
quired the most rennet for curdling and produced the soft
est coagulum; and this milk was produced by cows well
advanced in the gestation period.
Alkali water, free from decayed organic matter and
foreign odors, when fed to cows did not taint the milk,
even though the water had a distinctly sharp and slightly
isaline taste.

Neither did the butter made from this milk

differ in quality from that made of milk

produced

by

cows receiving normal and soft water.
Some of the alkali water examined was foul and stale

and gave evidence of containing decayed organic matter.
Such water is dangerous to use for dairy cows, for clean
ing dairy utensils, and in connection with the manufac
ture of dairy products.

Butter washed in alkali water and containing a nor
mal percentage of salt, was not found to differ materially
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in quality from that washed in normal water and

con

densed steam.

The unsalted butter Avashed iu alkali Avater AAms scor

ed about one point loAA^er iu quality than Avas the

butter

washed in normal AA^ash-water.

Although the alkali Avash-AAmter contained a large
number of uou-acid producing germsi, these Avere almost
entirely supplanted by the still larger uuud)er of acid pro
ducing germs iu the butter shortly after its maiiufacture.
The cheese made from the milk produced by the coavs

fed alkali water, was normal, both through the various
stages of manufacture and during the curing time. By
the senses of taste, smell and sight no qualities AAere
found different from those of cheese made of milk from
COAVS receiving normal AA'ater.

From the analysis, the brine soluble protein is loAV,
and the insoluble protein is high, in freshly made cheese
from the milk produced by the cows receiving alkali water.
These differences hoAvever are much diminished after the
cheese had been cured one month.

The reports or complaints made by some dairy farm
ers as to the probable, undesirable effect of alkali water
on the flavor and properties of the milk, evidently should
be accounted for in other Avays than by the alkaline condi
tion or excessive amount of minerals in the water.
Bulletin No. 133.—Alfalfa as a
Field Crop

in

South Dakota, by the Agronomy Department.
'Interest in alfalfa as a. field crop in South Dakota is
perennial, like the plant itself. Farmers are constantly
asking for facts about the crop in question, and Avant these
facts applied to the conditions of their home farms.
The present bulletin is principally an attempt to
summarize the average yieldis: of alfalfa hay from plots
that have been harvested for a number of successive years
In South Dakota. These actual yields of hay per acre,

averaging as many years as possible have much practical
and iscientiflc value.

The Agronomy Department has had considerable
experience with alfalfa at two points in South Dakota,
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namely, at Brookings and at Highniore. Some limited
tests have been carried on at other points.

Average yields of alfalfai hay, from several varieties
of seed liave been produced at Brookings, which have been
more profitable than average crops of wdieat or corn.
Average yields of alfalfa hay from some strains of
seed have been produced at Iliglimore which were at least
as profitable as average crops of wheat or com. It is also
exceedingly important to know that some strains failed to

withstand the conditions at Highmore.
Trials of alfalfa by a number of co-operators ia sev
eral parts of the state yielded some information.

Further

very carefully conducted, long-time experiments, such as
those at Brookings and Highmore, and other points will
be necessary to isolve alfalfa problems.
"Yellow-flowered" alfalfa apparently posseses great

hardiness, which quality is of exceeding importauce, es
pecially under our more severe conditions.

Seeds of al

falfa that fail to germinate may be improved by some pro
cess of "scratching" the hard seed coats, and such treat
ment is apparently beneficial to all kinds of alfalfa seed.

Trials with a seed "Prei)arat<)r" yielded this information.
Bulletin No. 134.—Moke Winter Dairying in South

Dakota, by the Department of Dairy Husbandry.
At the present time the dairy business in South Da

kota is not practiced intensively except by comparatively
few farmers. Dairying is carried on largely as a side-line.
In this connection the readers should bear in mind that
South Dakota is a new strife and that it hais been and still

is in a transitional period. It is passing through the dif
ferent farming stages through which all other great agri
cultural states have passed, with this difference, that the
duration of the various stages between range farming and
the more intensive mixed system of permanent agriculture
is much shorter. The rise in value of land, the increase in
rural population, the higher price of crops, and the de

pletion of soil by continuous cropping in South Dalvota,
liave been so rapid that it is somewhat difficult for

the

AGRICULTURAL EXXPERIMENT STATION

avtM-aj^e tiller of the soil to keep pace with necessary farm
ing progress.

The dairy business

practiced on the majority of

South Dakota farms. .Vccording to the Thirteenth Unit
ed State Census^ seventy-eight per cent of all cows over
two years old are classed as dairy cows. The average num
ber of cows per dairy farm is six. During the last decade
from 1900 to 1910 the number of dairy cattle increased
from 270,034 to 309,764. From the above data it is evi
dent that the dairy business in South Dakota is increas

ing but not intensively practiced except in few instances.
Although this be the ease the aggregate value of the
dairy products is great. According to the dairy expert's
last anual report the aggregate value of dairy products
during 1910 was |8,185,S90.00, lainking the dairy industry
as one of the great agTicultural resources of the state.

During the last five years the Dairy Husbandry De
partment has been investigating how tlie [u-esent obstacles

to more successful dairying could be overcome, and how
the dairy business might be praeticed with fewer difficul
ties and more profit than at present. One answer to these

inquiries is, more intelligent winter dairying: tlie chief ad
vantages may be summarized as follows:

Dairy products are higher in price during the winter.
Winter lalior is cheaper and more ])lentiful.
CoAvs freshened in the fall ])roduce more milk and but
ter fat during the milking period.
Calves dropped in the fall are easier to raise.
Bulletin No. 135.

Trials With :Milli:ts and Sor

ghums FOR Grain and Hay in South Dakota, by the Ag
ronomy Department. Under the climatic conditions preva
lent in South Dakota, it is often desind)le to include
in the farming system certain crops that have the
quality, or combination of qualities, that may be term
ed, for lack of better words, "drouth CATision." For
this purpose the millets have their chief A'alue.

For

example, if the cutworms or early frosts, ruin the corn,
or hot winds and drouth destroy the Avheat, oats or

10
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bairley in June, the provident farmer may sow sufficient
millet to furnish forage for his stock.

This use of the mil

lets is well understood by the public; but that millet may
be grown as a gTaiu crop to furnish feed for poultry and to
supplement the raitioii for growing stock and dairy cows,
is not so well understood. In the season of 1911, when the
feed problem was serious on many farms, a small invest
ment in millet seed coupled with a few hours work in i)reparing the land might have produced a rank growth of
roughage and a fair crop of rich grain.

A considerable amount of experimental work has been
done by the Agronomy Department in co-operation with the
office of the Grain Investigations of tlie United States De
partment of Agriculture, and it is believed that the present
knowledge of the millets is sufficiently developed to war
rant the presentation of the data obtained, considering not
only the seed, but the soil, tlie preparation of tlie seed bed
and the subsequent handling and utilization of the crop.
The highest average of grain secured at Highinore from
any variety of millet in years 1907-10 was 17.0 bushels per
acre, from common millet. The next liighest avei ige was
16.0 bushels per acre from Black Voronezh, this being also
practically the yield from Kursk and Tambov varieties.

Kursk varieties of millet in 1910 produced a higher yield
of hay, and are, all considered, most promising, the average
of the highest yields of Kursk for all seasons being 24.7
bushels of grain per acre. The facts apparently warrant
the increased use of Kursk Millet as a grain crop in South
Dakota.

It requires a longer time for grain isorguhms to grow to
maturity than for millet. The average yield of grain per
acre for three strains of Kowliang (grain sorghum) for
three years, including two extremely unfavorable seasons
was 13.7 bushels per acre. This illustrates their extremely
drought resistent quality.

Bulleetin No. 136. Fattening Pigs, by the Animal
Husbandry Department. The production of pork is one of
the principal industries in the corn belt. The pig will
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yield a larger return for the feed consuined than either the

isheep or the steer and will make a larger daily gain for his
weight fthan any other animal on the farm.

All animals fatten rapidly when receiving corn as a
ration on account of its highly carbonaceous nature. But
the question is often asked by farmers who are practicing
dairying to a greater or less extent, what is the value of
skim milk and buttermilk for the pig when fed in con
junction with corn? Skimmilk and buttermilk
con

sidered in some places as waste products, but when fed in
the proper quantity to pigs less grain is required for the
production of a pound of gain than when corn is fed
alone. Skimmilk and buttermilk are similar in composi
tion, both being proteinaceous and highh^ digestible. Ex
periments show that wheni feeds of thisi nature are fed in

conjunction with grains to pigs, the gains are more rapid
and as a rule cheaper than when they receive the corn alone.

The market in this state for fat hogs is as good as one
could wish, as part are shipped to eastern points and part
to Pacific coast points. The breeds raised are principally
those of American origin, the Poland-China, Duroc-Jersey
and Chester-White, although there are a few herds of the
English breeds such as Berkshire and Yorkshire. All seem
to do well and are suited to our conditions. TTowever, the
breed is only a small part of the success to be obtained in
the economical production of pork, as much more depends
on the nature of the feeds and the feeder. The hog requires
a variety of feeds with good pasture in summer and warm
sheltered quarters where it can get plenty of exercise in
winter.

Sweet skimmilk, sour sldmmilk and buttermilk are
practically equal for pigs when fed in the proportion of
from two and one-half to three pounds of milk to one pound
of shelled corn. Pigs weighing from SO to iOO pounds, on a
ration of corn and milk ini proportion as almve stated made
an average gain of 1.65 pounds daily during a feeding pe
riod of 62 days. The lots receiving milk made an average
gain in 62 days of 32 and 42 pounds more, respectively, than
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did tlie lots rec-eiviii<>- shelled corn and water.

The milk

evidently increased the appetite, since the piji's receiving" it
consumed a larger qnantity of grain. In fattening an ani
mal, any feed that \\'ill inircase the consnnn)tion of grain
and hasten (airly maturity, providing the cost of such prod
uct is not proliil)itiv(», must he considerial a benefit.

Ordinarily, with all ages of swiiu^, a bushel of shelled
corn will produce an average of 10 pounds of pork. In this
experiment, on an average for tlie two years of feeding pe
riod of G2 days eacli, a bushel of sludled corn yielded 11.0
pounds of pork. But when an average of 153 pounds of
milk was fed with a bushel of shelled corn, an average yield
of 17.7 pounds of pork was produced. This was a difference

of 5.8 pounds in favor of the milk lots; or in other words,
the milk was equal to 5.8 pounds of pork. Howcwer, it
must not be nndei'stood that this qnantity of milk fed to a

pig without the corn would yield this amount of gain; but
when fed in combination, as above stated, similar results
are to be expected.

The pig is the most ecouomical producer of all ineatprodueing animals on the farm, yielding larger returns
daily for live weight and fc^ed consumed than either the
sheep or the steer and furnishing a market at home for
grain and dairy by-pi*oducts.
Bulletin No. 137. Cokn Silage and Boois; for Steers.

by the Animal Husbandry Department.
This bulletin includes tbe results of two experiments

in feeiling corn silage to steers. The object of these experi
ments Avas to determine the value of silage as a sole ration

for wintering steers and also as a rougliage, ivhen fed Avitli
grain, for fattening operations.

It Avas further desired

to determine the value of different root cro])s Avhen added
to the grain ration for fattening steers.
Results shoAA' that common millet hay of the fox-tail
type Avas a compairatiA'cIy poor feed as a sole ration, for
wintering Steers, as there Avas practir-ally no gain made dur
ing the 00 day feeding period. No bad results Avere received
by feeding steers all the corn silage they Avould eat AAitliout
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other grain or roughage. At the end of the experiment they
were eonsuining an average of TO pounds per head dai

ly. The steers were not as fat as they would have
been had they received a full grain ration and evident
ly much of this gain can be credited to growth. Feed
ers in the corn belt could well afford to make this cheap
gain before fattening for snninier market.

Neither corn fodder from the field or fodder cxiilage or
a one-half ration of silage and hay proved as valuable for
winteTing steers as first class corn silage (fodders cut from
same field at same time as corn for silage) as it required
more pounds of dry matter for a ponnd of gain than with,
the isilage lot.
In each case when silage or roots were fed with sbelled

corn and wild hay there was a larger gain than wiith the lot

that did not receive these succulent feeds. For fattening
steers, hay with silage proved to be better than hay or sil
age alone as a roughage.
Results show that the mangel-wurzel beet was! the best

of the three kinds fed. As a feed it was more palatable than
other varieties and less corn was required by this lot for a
pound of gain than for any other lot.

Cnlletin No. 138. Hog Cholera, by the Veterinary
Department. Hog cholera is an infectious disease of swine
characterized by a high fever and more or less extensive con

gestion and hemorrliages of the lymiihatice glands, the in
testines, kidneys, lungs, spleen, heart and liver.

Various

other names have been applied to this disease, such as pig
typhoid, swine fever, pneumo-enteritis, blue diseaise, etc.,
but it is most frequently referred to as hog cholera.
The annual loss of pigs from tliis disease in the United

States amounts to thousanrI< of dollars and its ravages
are a constant sourceof discouragement to breedersof pure
bred stock as well as those who make a. special business of
feeding hogs for the market. It is impossible to determine
the extent of the disease in South Dakota; and while in
general the disease is confined to the southeastern portion
of the state, yet outbreaks have been reported in various
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other sections of the state, inchidinj^ the most northern
counties.

Potent and virulent hog cholera serum is distriibuted

by this department approximately at cost, which under the
present methods of manufacture is estimated at two cents

per cubic centimeter.

The cost of vaccination is therefore

directly dependent upon the weight of the hogs to he treat
ed and by consulting the table of dosage v ill be found to
vary from twenty to thirty cents for a small pig to one dol
lar and a half for a five-hundred-pound hog. So far as vaccinnation against hog cholera is concerned therefore it can

be readily regarded as a cheap form of insurance policy
against this disease, allowing the owner to retain the full
number of animals in the herd and to keep them over until
fully matured for market.
To intelligently fill requests for serum it becomes

necessary to know: The number of hogs in the herd; the
approximate weight of the individuals in the herd; wheth
er or not cholera is present in the herd or simply in the

immediate locality; and if the disease is present, the num
ber that show any indications of being sick.
The following is a list of daily, weekly and monthly
publications received in exchange for the Station bulletins:

It will be noted these publications are from all parts of the
world and could be used to great advantage by students in
the agricultural courses.

But on account of the limited

space in the general library of the college these exchanges
are filed away in an inaccessible place and are of little val
ue to the institution.
EXCHANGE LIST
Domestic Periodicals.

Agricultural Epitomist, Spencer, Ind.
American Breeder, Kansas City, Mo.
American Fertilizer, Philadelphia, Pa.
American Hay, Flour and Feed, New York, N. Y.
American Hereford Journal, Kansas City. Mo,
American Miller, Chicago, 111.
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American Poultry Advocate, Syracuse, N. Y.
American Swine Herd, Chicago, 111.
Better Fruit, Hood River, Ore.
Carlson's Breeders' Review, Norfolk, Neb.
Chicago Daily Farmer's and Drover's Journal, Union
Stock Yards, Chicago, 111.
Cincinnati Weekly Inquirer, Cincinnati, Ohio.
Clay, Robinson & Company's Live Stock Report, Chi
cago, 111.
College Farmer, Columbia, Mo.
Corn, Waterloo, Iowa.
Country Gentleman, Philadelphia, Pa.
Commercial Fertilizer, Atlanta, Ga.
Connecticut Farmer, New Haven, Conn.
Coleman's Rural World, St. Louis, Mo.
Cotton Seed, Atlanta, Ga.
Daily Drovers Journal, Stockman, South Omaha, Neb.
Deseret Farmer, Salt Lake City, Utah.
Deutsch-Ainericanische Farmer, Lincoln, Neb.
Elgin Dairy Report, Elgin, 111.
Farm Journal, Philadelphia, Pa.
Farm and Real Estate Journal, Truer, Iowa.
Farmer and Breeder, Sioux City, Iowa.
Farmers' Digest, Columbia, Pa.
Farm and Stock, St. Joseph, Mo.
Farm and Fireside, Springfield, Ohio.
Farm Life, Chicago, 111.
Farm Progress, St. Louis, Mo.
Farm, Stock and Home, Minneapolis, Minn.
Farmer, The, St. Paul, Minn.
Farmers Guide, Huntington, Ind.
Farm World, Augusta, Me.
Field and Farm, Denver, Colo.
Flour and Feed, Milwaukee, Wis.
Fruit Grower, St. Joseph, Mo.
Garden Magazine, Garden City, N. Y.
Guernsey Breeder's Journal, Peterboro, N. H.
Hoard's Dairyman, Fort Atkinson, Wis.

16

ANNUAL REPORT OF THE DIRECTOR

Gos-Poflarz, Omaha, Neb.

Holstein-Friesian A^'orld, Ithaca, N. Y.
Hospodarsky Listy, Chicago, 111.
Indian School Journal, Chilocco, Okla.

Jersey IJulletin and Dairy A\'orld, Indianapolis^ Ind.
Jewish Farmer, New York, N. Y.

Kimbairs Dairy Farmer, Waterloo, Iowa.
Kansas Farmer, Topeka, Kansas.
Lebanon Independent, Lebanon, S. D.
Long Island Agronomist, Aledford, L. I.
National Fai iiier, St. Louis, Mo.
National Farmer, AVenona, Minn.

National Storkman and Farmer, Chicago, 111.
Northwestern Agruciilturist, Aliuneapolis, Alinn.
Northwest Farmstead, Minneapolis, Alinn.
\ Pacific Dairy Peview, San Francisco, Cal.
Poultry Toi)ics, Lincoln, Neb.
Practical Dairyman, I^atterson, N. J.
Profitable Farming, St. Joseph, AIo.
Progressive Farmer, Phoenix, Ariz.
Progressive Poultry Journal, Afitcliell, S. D.

Progressive Farmer and Southern Farm Gazette, Ra
leigh, North Carolina.

Pure Products, New York, N. Y.

Reliable Poultry Journal, Quincy, 111.
Republic, St. Ix)uis, Mo.

Rural New Yorker, New York,, N. Y.
Sioux Valley News, Canton, S. D.
South Dakota Farmer, Sioux Falls, S. D.
Spokesman Review, Spokane, Wash.
Successful Farming, Des Aloines, Iowa.
Successful Poultry Journal, Chicago, 111.
Wallace's Farmer, Des Moines, Iowa,
Wisconsin Farmer, Aladison, Wis.

AA^eekly Market Grower's Journal, Louisville, Ky.
Foreign Periodicals.

Agricultural Gazette, Sidney, N. S. W., Australia.
Agricultural Journal, Pretoria, South Africa.
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linreau of Science, Manila, P. I.
Poletin da Agricnltnre, Kingston, Jamaica.
Department of Agricnltiire, ^lelbonrne, Victoria, Aus
tralia.

El Agricnltor Mexicano, Jaurez, CMh. Mex.
Estacion Experimental l^ara cana de Agncia, Lima,
Pern.

El (Ailtivo Del Triog, Pnenos Ayres, Argentine Re
public.

Farmer's ^lagazine, ^Montreal, Can.
Farm and Ranch Review, Calgary, Can.
Farmers Advocate and Home Journal, Winnepeg, Can.
Hokido Agricultural Experiment Station, Sapporoa,
Japan.

Journal of the Department of Agricnltnre, Adelaide,
Australia.

La<. Orges, Culliness, Milan, Italy.
Natal Agricnltiiral Journal and Mining Record, Maritzbnrg, South Africa.
New Zealand Dairyman, Wellington, New Zealand.
O Criador Pan Lista, Sao Paulo, Rrazil.
ANIMAL HUSBANDRY

Seven different exi)erimeuts with auiimals have been
conducted during the year as follows:
1. To determine the value of the following feeds as
a sole ration foir wintering steers; com silage, made of corn

when nearly all the ears were in the dent stage; fodder silaue, made of drv corn fodder and mixed with water after
•

t-

putting in silo to cause it to pack better, to exclude the air;
corn fodder from the field; and millet hay.

2.

To determine the comparative value of cotton iseed

meal, oil meal, and distillery spirits, pound for pound, when
fed with a full ration of corn meal for fattening steers.
3. To determine the value of sweet skimmilk, sour

skirnmilk and huttermilk, when fed with a full ration of
shelled corn for fattening pigs.
4. To determine the value of the hog motor as a con

trivance to compel the hog to do his own grinding.
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5. To determine the relation of feed to period of ges
tation with swine.

6. To determine the value of distillery spirits when
fed with a corn and oatsi ration for fattening lambs.
7. To determine the cost of producing a Short Horn
bull calf until one year old.

With the able assistance of Mr. Hans Hanson, who is
paid entirely from the federal funds, and Mr. Lawrence

McGarry, who is paid from the state funds, these experi
ments were carried on successfully.

Many requests for information along animal lines Avere
receiA^ed during the year, and Avere ansAvered promptly.
BLACKLEG VACCINE DISTIHBUTION.

The United States Department of Agriculture manu
factures blackleg A^accine, and because of the large demand
for the vaccine from the residents of this and adjoining
states a fresh supply is kept on liand and is sent on re

quest.

This arrangement saAes at least tAvo days, and

means much to the cattle growers.

From letters receiA^ed

this prompt service is highly appreciated by the cattle men
of the Northwest. During the year there Avere 15,555
doses sent.

The folloAving financial statements prepared by Mr.
R. A, Larson, secretary, explain themselves.

I enclose herein and make a part of this report, re
ports from the various departments that give a more de
tailed statement of AA'ork in each department.
Respectfully snmbitted,
JAMES W. WILSON,
Director and Animal Husbandman.
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Financial Statement, by R. A. Larson, Secretary
EXPENDITURES BY DEPARTMENTS
HOME STATION
Station
Local

Adams

Agronomy

Botany
Chemistry
Executive
Horticulture

Printing
Veterinary
Animal Husbandry

Dairy Husbandry

.
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72
33
66
09
25
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1^315^ 29

TECOT'50

; 2103
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1336
2560
1563
1329
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2551
.
978

f

1595 76
5539
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2232
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^7 5 00

^TFOOO 00
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..
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1303 04
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"..7.. ..
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q- 15500
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......

Eureka
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15000 00

.....15000 00

^ub^la

Hijrhmore
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Salary
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31
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35
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40
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3 16
655 50
133 82
663 74
874 94
27 00
669 83
60 45
195 85
92 26
574 69
70 50
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23
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08
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•

•

•
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23
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"i
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•

051
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1
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1899
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94
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1
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03
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00
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32

Suli Sta.
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45
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41

71
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00

97
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Cottonwood

Balance on hand—Sub-S'tation Land

Reverted to State Treasurer—Popular bulletin fund
Reverted to State Treasurer—Buildings at Cottonwood fund.!

..!

„ ^ ,
~

'$53686 95

$15000 00[$15000 00|$4299 71|$3518 36|$4762 20f$'6197 62|
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810
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756
65

2
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1561
1343
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Distribution of bardy alfalfa
Popular Bulletins
Balance on hand—Local Fund, Home Station

Fall River Srib-Station

Travelling expenses
Contingent expense
Buildings and land

Live stock

Fertilizers
Feeding stuffs
Library
Tools and implements. . .
Furniture and fixtures. . ,
Scientific apparatus

Seeds, etc

Postage and stationery.
Freight and express. . . . .
Heat, water and light...
Chemical supplies

Labor
Publications

Eureka
Sul'.-'lat.

Highmore
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AGRONOMY DEPARTMENT

Director J. W. Wilson,
College.
Dear Sir:

According to your request of a recent date, I beg leave
to make the following annual report for the Agronomy
Department of this Experiment station.
Since the previous annual report was submitted, un
der the date of June 2t), 1911, parts of two cropping seasons
have been covered, both of Avhich have had influence upon
the projects conducted by this Department under the Ad
ams and Hatch Funds.

The work of the summer of 1911

was conducted under conditions of extreme drought so that

in a number of instances, it was difficult to recover stiitable
seed from experiment plots for continuing the work. In the
present season, however, conditions have been exceedingly
favorable. Rainfall has hardly been the limiting element
at any time, and the crop yields, although noit all complete
ly harvested, bid fair to be the maximum.
The two lines of work conducted under the Adams pro

ject, as arranged by agreement between this Experiment
station and the office of Experiment stations of the Depart

ment of Agriculture, Washington, D. C., were conducted as
per airrangement.

The first feature of thisi project is a study of several

crop rotations, with the special object in mind of determinr
ing the comparative effect of these several rotations, and of
plant food applied in connection with them in depleting, or
maintaining, or increasing the fertility of the land. The
rotations
1.
2.
3.
4.
5.
6.
7.

under this project consist of;
Corn, wheat, oats, clover,
Corn, oats, wheat, clover.
Corn, oats, clover.
Com, wheat, legume.
Corn, barley, legume.
Corn, Durum wheat, legume.
Continuous corn.
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8.

9.

Continuous wheat.

Continnous barley.

10.

Continuous oats.

11.

Continuous Durum wheat.

The effect of these rotations upon soil is being studied

according to definite plans as per arrangement with the of
fice of Experiment Stations. Chemical analyses of sam
ples taken by stated method will shoM- the supply of the
several plant food elements present in the soil at stated
times, and by comparing the amounts, it will be possible to
secure information concerning the effect of the several
cropping systems.
A second feature of the work conducted under the Ad

ams project consists of an investigation of the morphologic
al characteristics of com, wheat, oats. The project resolves
itself into a study of correlations between characteristics
in plants. These studies may involve either morphological
or chemical characteristics of corn or small grain.

As suggested above, the crops included in the work of
the present year are in excellent condition at this time, althougli they are not yet harvested and naturally conelusions are not drawn. Under the Hatch Fund, the work of
determining which crops and which cropping systems m'<\y
be most suitable for permanent and profitable agritultnre

in South Dakota, is being conducted. In addition to this,
as a definite project under the Hatch Fund, a study of a
live stock .system of farming as compared with a grain sys
tem of farming is being conducted. The main features of
this project as briefly described are as follows:
A live stock system differs from a grain system essen
tially in the fact that grain is mainly fed to live stock on
the farm rather thaui being sold away from the land, thus
the actual plant food elements are taken away from the
soil more slowly, but perhaps none the less surely, under
a live stock system of farming. Moreover, with live stock
systems it is possible to have access to supplies of farm ma-'
nure. It is through these supplies that plant food is tak-
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en from the soil and fed to stock, is again in part returned
to the soil, and furthermore, this same use of farm ma
nure may largely assist in maintaining a supply of hiimus,
and thus, indirectly, a good physical conditi(»n and an
adequate supply of water. A comparative study of live
stock with grain system of farming in Soiitli Dakota is of
fundameutal importance to the agricultural interests. The
relative costs of conductiiig the two is^^sitems and the rela
tive profit which may be derived therefrom, and the possi

bilities of each of tiie two systems for soil maintenance,
tlie economic effect of pursuiiig either of the two systems—
all these ai-e cousideiations which make such a study of
vital interest under the conditions of South Dakota.

During the yeai-, tliree l.ulletius have been issued by
tlie Agronomy Department.
I»ulletiu

No.

133.

They are as follows:

''Alf.vlfa as a

Field Crop in

South Dakota/' by Albert N. Hume and Samuel (xarver
(February,
liulletin 133 is summarized as follows:
(1> Average yields of alfalfa hay, from several

strains of seed have been produced at Brookiugs, which
have been more profitable than the average crops of wheat

or corn.

Such a fact augurs well for permaiientj profitable

farming in South Dakota. Page 200.
(2) Average yields of alfalfa hay from some strains
of seed have been produced at Higlimore, Avhich were at
least as profitable as average crops of wheat or corn. Such

a fact augurs also well for permanent, profitable farming
in South Dakota. It is also exceedingl}^ important to knoAV
that some strains failed to withstand the conditions at

Higlimore. Page 267.
(3) Trials of alfalfa, by a number of co-operators in
several parts of the state yielded some information. Fur

ther, very carefully conducted, long-time experiments,
such as those at Brookings and Higlimore, at other points
will be necessary to solve alfalfa problems. Page 20S.
(4) "Yellow Flowered" alfalfa apparently possesses
great hardiness, Avhich quality is of exceeding importance,
especially under our more severe conditions. Page 272.
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(5) Seeds of alfalfa that fail to jierminate, may be
improved by some process of "scratching'' the hard seed
coats, and such treatment is apparently beneficial to all

kinds of alfalfa seed. Trials with a seed "preparator"
yielded this information.

Page 281,

(6)

Five species of alfalfa.

Page 274.

(7)

Some earlier bulletins, relating to alfalfa, in

South Dakoita are as follows:

Bulletin No. 94. Alfalfa and^ Red Clover. By
James ^V. Wilson and H. G. Skinner.

Bulletin No. 96.

Forage Plants and Cereals at

Highmore Sub-Station, 1904-1905.

By. W. A. Wheeler,

John S. Cole and S. S. Balz.

Bulletin No. 101.

Station, 1906.

Bulletin No. 120.

falfa.

Forage Plants at Highmore Sub-

By W. A. Wheeler and S. Balz.
Progress in Variety Tests of Al

By Clifford Willis and J. V. Bop]).

Bulletin No. 150. United States Department of
Agriculture, Bureau of Plant Industry. "The Wild

Alfalfas and Clovers of Siberia, with a P(U'spective View of
By N. E. Hansen.

the Alfalfas of the World."
Bulletin No. 135.

"Trials With Millets and Sor-

GUHMs FOR Grain and Hay in South Dakota," by A. N.
Hume and jManley Champlin, (5farch, 1912) : Bulletin
No. 135 is summarized asi follows:

(1) The highest average yield of grain secured at
Highmore from any variety of millet in the years 1907-1910
was 17.6 bushels per acre, from common millet. Page 315.
(2) The next highest average yield was 16.0 bushels
per acre from Black Veronezh, this being also practically
the yield from Kursk and Tambov varieties. Page 315.
(3) Kursk varieties of millet in 1910 produced the
highest yield of hay, and are, all considered, most promis
ing, the average of the highest yields of Kursk for all sea
sons being 24.7 bushels of grain per acre. Page 317.
(4) The facts apparently warrant the increased use
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of Kursk millet, as a grain crop in South Dakota.

Page

318.

(5) It requiresi a longer time for grain sorghums to
grow to maturity than for millet. Page 326.
(6) The average yield of grain per acre for three
strains of Kowliang (grain sorghum) for three years, ineluding two extremely unfavorable seasons, was 13.7 bush
els per acre. This illustrates their extremely drouth re
sistant quality. Page 327.
The third bulletin published by the Department was a
brief Press Bulletin intended to stimulate the selection and

use of better seed grain throughout the state.
Very respectfully,
A. N. HUME, Agronomist.

BOTANICAL DEPARTMENT

James Wilson, Director,
South Dakota Experiment Station.
Dear Sir:

I have the honor to submit the following report of the
Department of Botany and Plant Pathology for the fiscal
year ending June 30th, 1912.
The work of the department has been in large part a
continuation of the investigations of former years, on grain
rusts. Considerable progress has been made in my studies

of life histories and cytological structures of rusts, one sci
entific paper being published during the year, and material
gathered for a bulletin on grain rusts to be published in the
fall. One of the assistants in the department. Mr. Fromme,
worked for some months on flax rust; and after his
resignation last September to accept an assistancy in Col
umbia University, published a paper on the subject.
The department furbished laboratory facilities for
several months to Mr. F. J. Pritchard, of the U. S. Depart
ment of Agriculture, who published in October last his
very important discoveries on wheat rust.

Mr. Pritchard
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discovered while working here that the rust is sometimes
present in the embryo of the seed grain, and comes up with
the germinating plant, infecting the basal leaves of the
seedling. This work, which we are now continuing, is of
the greatest economic importance; and if Pritchard's dis
coveries are corroborated, this will necessitate a complete
revisdon of our methods of attack for grain rust.

Besides this work on grain rust the department has

also been making a special study of potato diseases. The
Dry Rot of the potato last year destroyed the crop almost
totally in the Black Hills, as well as in several localities
west of the Missouri river. The disease has now gained
entrance into the eastern half of the state and promises to
become a widespread trouble. The work of the depart

ment has had mainly in view the finding of adequate
means of control.

Besides this work on plant diseases above outlined, the
Botany Department has identified many weeds and other
plants, including quack grass, Canada thistle, perennial
sow thistle and many other noxious weeds; and has given
advice conicerning the eradication of these weeds. Many
samples of seed have been examined for noxious weed seeds.
Several members of the Botanicak staff, in particular

Mr. Sarvis, have been working in a more or less desultory
manner toward a revision of the list of the State Flora, the

Station bulletin published some years ago on the subject

being out of print. This work has recently progressed
quite satisfactorily and is neairing completion.
Very respectfully,
EDGAR W. OLIVE,

,

Botanist and Plant Pathologist.
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CHEMISTRY DEPARTMENT

Director James W. Wilson,
Dear Sir:

The work of this Department continues along two lines
of sustained investigation. The first is a Hatch project,
seeking to improve and develop a strain or strains of sngar
beets of true tvpe and of high sngair content suitable for our
state conditions. Also to take up lines of experimenta

tion applicable to commercial production, such as growing sugar beet seed, which includes the gTowing and silo
ing of Stechlinge. The second line is an Adams project and
deals with problems of nutrition intimately connected with
live stock growing in the state.
I. HATCH PROJECT.

The work of this fiscal year was commenced in co-oper
ation with the U. S. Departimmt of Agriculture, Bureau of
Plant Industry. All the different varieties of mother beets
grown the previous year were planted. Likewise all our

different varieties of home grown seed were planted. In
addition upwards of fifty varieties of the best seed grown
by Morrision of Washington in co-operation with the same
Bnrean. Stechlinge were grown and siloed. Although
this work was done in a very poor manner and notwith
standing the unusual severity of the winter good results
were secured where anything like adequate protection was
furnished.

In the analytical Avork comiiodte tests were made of

the different home grown varieties and upwards of 2500
analyses were made of signle beets of the ]Morrison strains.
Xotwithstanding the drouth stricken condition of the Avliole
country surprisingly good results were obtained from our

home grown Amrieties, lioth in AA'eight and in sugar content.
In the matter of seed-bearing Ave Avere not so well faA^ored.

While Ave obtained isome seed of all varie<ties of our

home groAA'u seed, and these seeds AA'ere of a surprising
high Autality, considered from a commercial standpoint the
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seed crop was nearly a failure as were all other seed crops,
especially of our usual small grains.
Owing- to this fact the Bureau become dissatistied with
our state conditions owing to this one season'si deficit, and
so proposed to prautically withdraw from the state asking
us to confine our labor to planting a, few mother beets. It
was proposed to take this work up again next year or later.
This arrangeiiient W(tnld have practically destroyed
all the previous work done and would have resulted prac

tically in a total loss of all the splendid varieties already
develoiied. Moreover should anything happen to the few
mothers planted such as destruction by hail or insect pests,
our state would not have recovered from the stigma for
years to come.

Consequently after full consultation with the Bresideiit and Director of this istation, it was decided that in or
der to safeguard the state we would discontinue our co-op
eration with the Bureau and do the work ourselves.

Accordingly the work of sowing seed and plantingmothers and stechlinge was begun last spring. Work on
spacing and growing- stechlinge and in propagating from
analyzed mother evergreen beets was duly started. At
•this writing our plats are in a most satisfactory condition.
Our seed all germinated well and our mother beets are all

setting- seed u}) to pi-actically 100 ]>er cent.
justif}^ the steps taken.

The^-e facts

II. ADAMS PBOJECT.

The work of determining Digestion Coefficients with
horses has been concluded. During the year the effect of
feeding a single wide unbalanced ration has been under in
vestigation. The feeding stuff selected was oat straw. It
is a common practice for farmers in the Northwest to turn
out young and idle stock during the winter to rustle a liv
ing- on straw stack and in fence corners. It is a well
known fact that stock thus treated come out thin, potbel
lied and staring coated.
This investigation is shared by the Veterinary Depart
ment of this station.

A large amount of chemical work
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has been done on the straw and finces. Weights and ineasurements have been made. Muscles have been ealipered
and blood counts for leucocytes, etc., liave been made.
It is too early to indicate what the results will be as

the data are not all compiled at the close of the year.
Very respectfully submitted,
JAS. II. SHEPARD, Chemist.

DAIRY DEPARTMENT

Director James Wilson,
Brookings, So. Dak.
Dear Sir:

The dairy husbandry department during the last year
has conducted experiments with both Hatch and Adams

funds. The Hatch fund available for this department has
been verj- limited. On this account, the writer has been
unable to push any of the Hatch projects to completion.
With the use of Hatch money three projects are under
way:

First: To determine the cost and practicability of
storing ice under farm conditions. During the last three
seasons ice has been stored on the top of, and in pits in the
ground.

Some of the ice thus stored was hauled from the

river, while some was frozen by running water into the pit.
Some ice has been used daily, each succeeding summer, for
cooling the milk and cream from the dairy lierd, in much
the same mailuer as it sliould be used on our dairy farms.
Careful records have been kept as to the per cent shrinkage,
and other factors governing the cost of ice storage.
During the coming year an equal amount of ice will

be stored in an ice house with a view of ascertaining the
comparative loss of storage.

Second: To ascertain the efficiency and practicabili
ty of the milking machine having collapsible teat cups.
This particular type of milking machine has been in con
stant use in the dairy herd for nearly two years. During
this time careful observations and records have been kept
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of the effect of this machine on the cows, and its ease and

cost of operation, and the sanitary condition of the machine
milked milk. Tlie writer had planned to publish a prelim
inary report on the work of the milking; machine at the
close of this year, but on account of the resignation of one
of the assistants, to accept a more remunerative place,
some bacteriological work was not completed. The writer
hopes in the near future to secure enough funds to make a

comparative study of the various machines operated on the
vacuum principle.

From the pre-ent results the writer believes that the
practicability of the milking machine is near at hand.
Third.

To determine the efficiency and practicability

of using the coil cream ripening vat, both as a pasteurizer,
and cream ripener: First, as to the ability of the coil ripener to heat and cool cream; second, as to its ability to kill
bacteria; third, its effects on the size of the fat globules;
and fourth, its effect on the chemical composition of the
cream.

This experiment will probably be completed during
the coming year.
In addition to the above mentioned projects, some

Hatch fund was expended for keeping the milk and feed
records of the dairy herd. This will eventually be valuable
data.

The work with the Adams fund has been strictl}' limit

ed to one project, viz: "The Effect of Alkali Water on
Dairy Products and Dairy Cows." Last year the results
of the first part of the subject pertaining to the effect of
alkali water on dairy products were published in a bulletin.
During the year just closed, strong alkali water has
been shipped in from Midland, a town west of the Missouri
river.

Two cows have received no other kind of water dur

ing the year. Though these cows have been affected, no
fatalities have resulted.

For certain periods of time the amount and kind of
intake of food by each cow has been carefully determined.
The amount and kind' of outgo from each cow during the
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isRiiie period has also beeiii determined. This was done with
the special \ie\\ of finding out how the excess of minerals

in the alkali water were disposed of by tlie cow.
The experiment, consisting of three periods, was car

ried through during tlie yenr. Tlie writer wishes to dupli
cate it during the coming year to he sure of results.
Respectfully submitted,
C. LARSEN,

Profosisor of Dairy Husbandry.

HORTICULTURE DEPARTMENT

Director James W. Wilson,
South Dakota Experiment Station.
Dear Sir;

The work of the Deiiartnient of Horticulture during
the past year has been mainly along the same lines outlined

in previous reports. Special attention is given to the
breeding of hardy orchard and small fruits; some attention

is also paid to developing hardy ornamentals, (^spce-ially

rosesi; and to the introduction of the alfalfas which I

brought from Russia and Siberia in 190G and 1908 as Agricultuial Exj)lorer sent by Hon. James WiLson, Secretary
of Agriculture. During the winter the work of breeding
strawberries, grapes, gooseberries and roses was carried

on in the new fruit breeiling greeidiouse, and much seed
was harvested. Good progress was also made in the breed
ing of hardy apples and pears.

Finished Work in ITorticultnral Plant-Breeding.
The following nine new^ varieties were introduced

spring 1912, all resulting from tlie plant-breeding experi
ments in this departiiHuit.

The cooking tests of our new^

plums, conducted by a number of experienced housekeepers
the past season, all show that the quality of some of these
new plums when cooked is superior to that of the average
California plum as we receive them here. The hybrids of
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native plum and Chinese apricot especially show the strong
apricot flavor and rich fragrance, entirely unlike any na
tive plum.
1. Tokata Plum. Female parent is the large, firmfleshed fragrant apricot plum of China, (Prunus Simoni),
popular in the orchards of California; male parent, DeSoto, a Avell known native plum (Prunus Americana) from
Southwestern Wisconsin.

2. Kahinta Plum. Female parent, the Apple Plum,
a Japanese variety, originated by Luther Burbank, of Cal
ifornia; male parent, the Terry, a native plum (Prunus
Americana) originated b}^ the late II. A. Terry, of Cres
cent, Iowa.
3. OziYA Plum. Female parent, Bed June, a large
early Japanese plum; male parent, DeSoto, a well known
native plnm from southwestern AViscon-in. Oziya was our
earliest large plum in 1911, remarkable for its large size
and very bright red color; flesh light yellow and of excel
lent quality.
4. CiKANA Plu.m-Saxd-Chkkuy. Of same pedigree
as my Oiuita but much later in season. This pedigree is:
Female parent, the Dakota Sand Cherry (Prunus Besseyi) ;
male parent, the Gold plum, a very large hybrid Japanese
variety originated by Lutber Bui'bank and foi* which Three
Thousand Dollars was pjiid wlien first introduied.
5. Teton Plum. For many years I have been
endeavoring to collect pits and .scions of pure wild plums
in various parts of South Dakota, both by correspondence
and personal field work. ]My l»est success in this line was
in 1904 in exploring along the JMissouri river near Camp
bell in Campbell county. The fruit was 1 3-8 inches in
diameter, color good clear red; flesh of good quality. It
is the best representative of the pure native plum of this
state that I have found to date.

0. CHA?kiPA Sand Cherry. A seedling of the Sioux,
one of our pure sand cherry seedlingsi. In quality for table
or culinary use, the Sioux seems to be the best out of the
many thousands of sand cherry seedlings grown at this sta-
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tion.

But the Chamim exceeds the Sioux somewhat in

size and appears to be the largest sand cherry to date.
7.

Amur Crab-apple.

Raised from the seed of the

selected Siberian crab known as Fyrus haccata ocrasifera.
There is a great demand on the market for a medium-sized

crab-apple, not too large in size, free from blight, and equal
in color to the Transcendent. The Amur is my first at
tempt in this line after raising thousands of crab-apple
seedlings. This is offered as an improvement on the Trans
cendent crab, not in size but in color, being an intense
bright red with a light bloom; a beautiful fruit.

8. Ohta Raspberry. Female parent, a wild red rasp
berry from Cavalier county in northeastern North Dako
ta; male parent, the Minnetonka Ironclad, a red raspberry
from Minnesota. As fruited here the Ohta, appears suffi
ciently large for commercial purposes and the bright red
color makes the fruit very attractive. The berries run
about sixteen to the ounce, with only fair cultivation on
open exposed upland prairie. The plants are hardy with
out winter protection.
9.

Tetonkaha Rose.

Since South Dakota is a new

state the main work in horticultural plant breeding must
be with fruits. But some attention is given also to devoloping new ornamentals, especially roses, as far as time and
facilities will permit. My first attempt in this line is the
Tetonkaha Rose, a seedling of the wild prairie rose from
the banks of Lake Tetonkaha, about 18 miles northwest of
this station, crossed with pollen of a hybrid of the Siberian
Rosa rugosa, so that it is a combination of at least three
species. The flowers are fully threee inches in diameter;

the bush is perfectly hardy, flowering abundantly in June;
about 18 to 25 petals, deep rich pink; very fragrant; ap
pears desirable for dwarf hedges or as ornamental shrub.
The habit is more upright and the flowers less concealed
by the foliage than in the pure Rosa rugosa.
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SUMMARY.

A description of the new stoue fruits distributed in
earlier years is given in Bulletin 130, June, 1911. They
are now being cultivated extensively by a large number of
nurserymen. The numerous professional and amateur
growers Avho have tested these new fruits: have aided great
ly in the early demonstration of the value of these new va
rieties over a wide area.

Some of these new varieties have

been placed on the list for trial by the South Dakota State
Horticultural Society and three, the Hanska, Opata and
Sapa, were placed December, 1911, on the recommended
trial list of the Minnesota State Horticultural Society.
PLANT COLLECTING TOURS.

In November I visited Custer in the western Black Hills

to collect plants of wild gooseberries and other wild fruits
for use in fruit-breeding experiments. In December I vis
ited western Illinois to locate a large-fruited wild crab, to
obtain scions for grafting.
NEW WORK WITH ALFALFA.

Considerable attention was given to the work of in
troducing the new Russian and Siberian alfalfas into every
county of the state as directed by the Regents of Education
under appropriation from the state legislature. In No
vember a visit was paid to the newly established Experi
ment Station at Oelrichs.

I decided to make a trial for

the first time of my new method of handling alfalfa by
transplanting one year roots instead of sowing the seeds.
I claim no originality for the method, except that it is com
bining an old Oriental method with an American machine
and that this is the first time where alfalfa roots have been

transplanted by machinery.

One of the Bemis trans

planting machines was used, the nine-inch shoe was slight
ly widened by a local blacksmith. The first machine plant
ing was done on the Station farm in the Horticultural de
partment, April 23rd; then at Redfield, T^remmon, Mclntosh, Eureka, Ipswich, Bigstone, Redfield and Onida, in the
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order uaiiied.

At Ipswich the plants were set at the rate

of 100 per minute. Plants were set with a plow, vpade and
hoe at Faith, Frederick, Philip, Plniit, Sansarc, Hilland,
Hayes and other points. I Avas accompanied on the tour
by Arne H. Larson, foreman, and ^^'nl. B. AVood, field as
sistant and machine expert of this department. At Faith
and Sansarc we had time to do must of the work ourselves,
but time did not permit the use of the machine. It Avas a
strennon*"! three AA'eeks' alfalfa campaii»n, mainly in the
northern and northwestern parts of the state Avhere crops

have been largely a failure the last two years. Many more
points Avonid liaA'e been visited but for lack of time, and the
fact that the cut AAorms, blister beetles, jiTasshoppers and
drouth the past year cut doAATi the aA'ailable sni)plA''
of plants. Something over eighty thousand alfalfa plants
AA'ere sent out to many i)laces, including those aboA'e men
tioned.

A full report of this experiment aauII be published in
due season. Some of the ad\^antages wliidi occur to me at
this time are;

1. The present method of soAving 20 pounds per acre
means 100 seeds per square foot. Instead of that everj^
plant shonhl liaA^e seA^eral square feet.

2. Some of the Bnssian Amrieties aa hen giA'en room in
good garden soil form plants Avith over five hundred shoots

to the croAvn, bearing as high as three ounces of seed per
plant the third year, Avhic h at 2x4 feet, means 1,021 pounds
of seed i)er acre; or 1113 pounds at 2x3 feet 8 inches.

3.

It will be easy to keep the fields free from dodder.

4. Plants dAA'arfed by OAT^r-croAA'ding cannot form the

long tap root neressary to endure drought. If the plants
are raised on thoroughly inoculated soil, cA'ery plant Avill
be perfectly inoculated before setting.

5. The present methods of discing are extremely injuriouiSL

Such plants (luickly become black-heauted and
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the i^eriiis in the soil which produce decay soon obtain en
trance. This crown-rot causes the plants to die early.
6. Alfalfa is a poor fighter the first year as the
main strength goes below the ground. Hence it is often
choked out by weeds whicli make more top than root.
This is all from the standpoint of raising seed, but I
believe it will work out from the forage standpoint also.

My correspondence andi observation lead me to believe that
some method of cultivation of alfalfa will he necessary for

the best n^sults on liigh dry upland in the dry regions of
the western states.

All of which is respectfully sul)mitted,

N. E. HANSEN, Horticulturist.

VETERINARY DEPARTMENT

Director J. W. Wilson,
Station,
Dear Sir;

I beg leave to submit the following report of the De
partment of Veterinary Medicine for the year ending June
30, 1912.

The investigation of Lumpy Jaw has been continued
taking up particularly the cultural features of this disease.
In addition the department has co-operated with the

department of chemistry in its work on feeding horses an
exclusive straw ration, paying attention to the physiologi
cal features involved.

The department is also conducting an investigation
as to the reputed immunity of mule-footed hogs against
cholera.

Finally we are securing the co-operation of several
farmers in a field test of the value of so-called virulent

blood vaccination of young pigs from immune sows.
Very respectfully,
E. L. MOORE.

